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I. REAL PARTY IN INTEREST 

The real party In Interest Is Seiko Epson Corporation, the assignee of record. 



II. RELATED APPEALS AND INTERFERENCES 

There are no other prior or pending appeals, judicial proceedings, or 
interferences known to Applicant which may be related to, directly affect, or be directly 
affected by, or have a bearing on the Board's decision in the pending appeal. 

III. STATUS OF CLAIMS 

The status of the claims In this application is: 

a. TOTAL NUMBER OF CLAIMS IN APPLICATION 
Claims In the application are 1 - 70. 

b. STATUS OF ALL THE CLAIMS 

I. Claims cancelled: 1-4, 9-18, 23-33. 35-41 and 43-70 

II. Claims allowed: none 

III. Claims rejected: 5-8, 19-22, 34 and 42 
iv. Claims withdrawn: none 

V. Claims objected to: none 

c. CLAIMS ON APPEAL 

The claims on appeal are 5-8, 19-22, 34 and 42. 
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IV. STATUS OF AMENDMENTS 

The final office action was mailed July 25, 2006. Applicant responded 
September 22, 2006 without amending the claims. An advisory action was mailed 
October 6, 2006. 

V. SUMMARY OF CLAIMED SUBJECT MATTER 

As called for in independent claim 5 and illustrated in Figs. 1A - 4 and 13, a 
semiconductor chip 80 is provided. The chip comprises a semiconductor substrate 10 
(page 19, lines 4-5), an integrated circuit 12 (page 19, lines 5-7). a penetrating electrode 
40 (page 23, lines 16-17), and an insulating layer 50 (page 23, line 19). At least a part 
of the integrated circuit 12 is formed in the semiconductor substrate 10 (page 19, lines 
3-9). The penetrating electrode 40 is formed in a through-hole 22 (introduced as recess 
22 at page 19, lines 24-25 and then illustrated as a complete through-hole at least at 
Fig. 4) of the semiconductor substrate 10 from a first surface 20 to a second surface 38 
of the semiconductor substrate 10 (page 23, lines 15-18). The through-hole 22 has 
sidewalls entirely orthogonal to the first surface 20 and the second surface 38 (see e.g.. 
Fig. 4). The penetrating electrode 40 has a projection 42 which projects from the 
second surface 38 (page 23, lines 16-17). The insulating layer 50 is formed over an 
entire surface of the second surface 38 of the substrate 10 (page 23, lines 19-21). The 
insulating layer 50 includes a first insulating section 52 formed in a region that 
surrounds the projection 42 (page 23, lines 23-24) such that the projection 42 forms a 
through-bore in the first insulating section 52 above the second surface 38 of the 
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substrate 10 (see e.g., Fig. 4). The second insulating section 54 covers a remaining 
region of the second surface 38 of the semiconductor substrate 10 (page 24, lines 6-10 
and Fig. 4). The first insulating section 52 is connected to the second insulating section 
54 by a radially tapering arcuate portion having a varying radius of curvature from the 
through-bore to the second insulating section 54 (page 24, lines 1-2, and e.g., Fig. 4). 
The second insulating section 54 is formed to be thinner than a thickest area of the first 
insulating section 52 (page 24, lines 7-1 0). 

As called for in dependent claim 6, the first insulating section 52 may be formed 
so that a thickness of the first insulating section 52 decreases as a distance from the 
projection 42 increases (page 24, lines 1-2). 

As called for in dependent claim 7, the projection 42 may be formed to have a 
height higher than a height of a thickest area of the insulating layer 50 (page 25, lines 3- 
5). 

As called for in dependent claim 8, the projection 42 may be fonmed to have a 
height equal to a height of a thickest area of the insulating layer 160 (page 26, lines 8- 
10). 

As called for in independent claim 19 and illustrated in Figs. 1A -4 and 11 - 13, a 
semiconductor wafer 70 is provided. The wafer comprises a semiconductor substrate 
10, a plurality of integrated circuits 12, a plurality of penetrating electrodes 40, and an 
insulating layer 50 (page 29, lines 16-25 and as described above with respect to claim 
5). At least a part of each of the integrated circuits 12 is formed in the semiconductor 
substrate 10 (page 19, lines 3-9). Each of the plurality of penetrating electrodes 40 is 
formed in through-holes 22 (page 19, lines 24-25 and Fig. 4) of the semiconductor 
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substrate 10 from a first surface 20 to a second surface 38 of the semiconductor 
substrate 10 (page 23, lines 15-18). The through-holes 22 have sidewalls entirely 
orthogonal to the first surface 20 and the second surface 38 (see e.g., Fig. 4). Each of 
the penetrating electrodes 40 have a projection 42 which projects from the second 
surface 38 (page 23, lines 16-17). The insulating layer 50 is fomned over an entire 
surface of the second surface 38 of the substrate 10 (page 23, lines 19-21). The 
insulating layer 50 includes a plurality of first insulating sections 52 and a second 
insulating section 54 other than the first insulating sections 52. Each of the first 
insulating sections 52 is formed in regions that surround the projections 42 (page 23, 
lines 23-24) above the second surface 38 of the substrate 10 such that the projections 
42 define through-bores in the first insulating sections 52 (see e.g.. Fig. 4). The second 
insulating section 54 covers a remaining region of the second surface 38 of the 
semiconductor substrate 10 (page 24, lines 6-10). The first insulating sections 52 are 
connected to the second Insulating section 54 by radially tapering arcuate portions 
having a varying radius of curvature from the through-bore to the second insulating 
section 54 (page 24, lines1-2, and e.g., Fig. 4). The second insulating section 54 is 
formed to be thinner than a thickest area of each of the first insulating sections 52 (page 
24, lines 7-10). 

As called for in dependent claim 20, each of the first insulating sections 52 may 
be fomned so that a thickness of each of the first insulating sections 52 decreases as a 
distance from the projection 42 increases (page 24, lines 1-2). 

As called for in dependent claim 21 , the projection 42 may be formed to have a 
height higher than a height of a thickest area of the insulating layer (page 25, lines 3-5). 
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As called for In dependent claim 22, the projection 42 may be formed to have a 
height equal to a height of a thickest area of the insulating layer 160 (page 26, lines 8- 
10). 

As called for in claim 34. a circuit board 1000 is provided on which the 
semiconductor chip 10 as defined in claim 5 is mounted (page 32, lines 13-15). 

As called for in dependent claim 42, an electronic instrument 2000 or 3000 is 
provided that comprises the semiconductor chip 10 as defined In claim 5 (page 32, lines 
15-17). 

VI. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

a. Whether claims 5-8, 34 and 42 are unpatentable under 35 U.S.C. 103 
over Siniaguine. 

b. Whether claims 19-22 are unpatentable under 35 U.S.C. 103 over 
Siniaguine in view of Patti. 

Vn. ARGUMENTS 

a. Rejection under 35 U.S.C. 103 over Siniaguine 
i. Claims 5-8, 34 and 42 
According to MPEP 2143.03 and the cases cited therein, to establish prima facie 
obviousness of a claimed invention, all the claim limitations must be taught or 
suggested by the prior art. 

Claim 5 recites that an insulating layer is formed over an entire surface of a 
second surface of a substrate. This is shown, for example, in Figure 4 where the 
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insulating layer 50 is formed over an entire surface of the second surface 38 of the 
substrate 10. The Final Office Action alleges that SIniaguine teaches an insulating layer 
140 that Is fomned over an entire surface of a second surface of a substrate 110. 

Upon review of SIniaguine, however, no such teaching exists. At best, 
SIniaguine merely teaches an Insulating layer 140 that temninates on a surface of the 
protruding electrode 160. The alleged insulating layer 140, however, is not disposed 
over any portion of the second surface of the substrate 1 10, as claimed. Because the 
alleged insulting layer 140 of SIniaguine does not cover an entire surface of the second 
surface of the substrate, as claimed. Applicant respectfully asserts that independent 
Claim 5 and dependent claims 6-8, 34 and 42 are not obvious in view of SIniaguine. 

b. Rejection under 35 U.S.C. 103 over SIniaguine in view of Patti 
i. Claims 19-22 

As stated above, according to MPEP 2143.03 and the cases cited therein, to 
establish prima facie obviousness of a claimed invention, all the claim limitations must 
be taught or suggested by the prior art. 

Claim 19 recites that an insulating layer Is formed over an entire surface of a 
second surface of a substrate. As stated above, SIniaguine falls to teach an Insulating 
layer formed over an entire surface of the claimed second surface of the substrate. 
Since SIniaguine is silent with respect to this aspect of the claimed invention, SIniaguine 
cannot render independent Claim 19 nor dependent claims 20-22 obvious even if 
combined with the teachings of Patti. 
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c. Advisory Action 

As argued above, the final office action alleges that element 140 of Siniaguine 
corresponds to the claimed insulating layer in the present application. In the response 
after final, Applicant argued that element 140 of Siniaguine does not cover an entire 
surface of the second surface of the substrate, as claimed. The advisory action mailed 
October 6, 2006 states that Siniaguine figure 10 shows that the insulating layer 1010 is 
formed over the entire surface of the second surface of the substrate. Supposing that 
element 1010 corresponds to the claimed insulating layer claimed, Siniaguine still 
cannot render the claimed invention obvious. 

More particularly, independent claims 5 and 19 call for an insulating layer (50) 
having a first insulating section (52) and a second insulating section (54). The first 
insulating section (52) is connected to the second insulating section (54) by a radially 
tapering arcuate portion having a varying radius of curvature from a through-bore to the 
second insulating section (54). See for example. Fig. 4. Element 1010 in Siniaguine 
does not include this feature. Therefore, Siniaguine cannot render the claims obvious 
even if combined with Patti. 
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VIII. CLAIMS APPENDIX 

The text of the claims Involved in the appeal is: 

5. A semiconductor chip comprising: 
a semiconductor substrate; 

an integrated circuit, at least a part of the Integrated circuit being fornied in the 
semiconductor substrate; 

a penetrating electrode which is fonned in a through-hole of the semiconductor 
substrate from a first surface to a second surface of the semiconductor substrate, the 
through-hole having sidewalls entirely orthogonal to the first and second surface, and 
the penetrating electrode having a projection which projects from the second surface; 
and 

an insulating layer formed over an entire surface of the second surface of the 
substrate, the insulating layer including a first insulating section formed in a region that 
surrounds the projection such that the projection forms a through-bore in the first 
insulating section above the second surface of the substrate, and a second insulating 
section that covers a remaining region of the second surface of the semiconductor 
substrate, the first insulating section being connected to the second insulating section 
by a radially tapering arcuate portion having a varying radius of curvature from the 
through-bore to the second insulating section; 

wherein the second insulating section is fomied to be thinner than a thickest area 
of the first Insulating section. 
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6. The semiconductor chip as defined in claim 5, wherein the first insulating 
section is formed so that a thickness of the first insulating section decreases as a 
distance from the projection increases. 

7. The semiconductor chip as defined in claim 5, wherein the projection is 
formed to have a height higher than a height of a thickest area of the insulating layer. 

8. The semiconductor chip as defined in claim 5, wherein the projection is 
formed to have a height equal to a height of a thickest area of the insulating layer. 

19. A semiconductor wafer comprising: 
a semiconductor substrate; 

a plurality of integrated circuits, at least a part of each of the integrated circuits 
being formed in the semiconductor substrate; 

a plurality of penetrating electrodes, each of the penetrating electrodes being 
formed in through-holes of the semiconductor substrate from a first surface to a second 
surface of the semiconductor substrate, the through-holes having sidewalls entirely 
orthogonal to the first and second surface, and the penetrating electrodes each having a 
projection which projects from the second surface; and 

an insulating layer formed over an entire surface of the second surface of the 
substrate, the insulating layer including a plurality of first insulating sections and a 
second insulating section other than the first insulating sections, each of the first 
insulating sections being formed in regions that surround the projections above the 
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second surface of the substrate such that the projections define through-bores in the 
first insulating sections, and the second insulating section covering a remaining region 
of the second surface of the semiconductor substrate, the first insulating sections being 
connected to the second insulating section by radially tapering arcuate portions having 
a varying radius of curvature from the through-bore to the second insulating section; 

wherein the second insulating section is fomned to be thinner than a thickest area 
of each of the first insulating sections. 

20. The semiconductor wafer as defined in claim 1 9, wherein each of the first 
insulating sections is formed so that a thickness of each of the first insulating sections 
decreases as a distance from the projection increases. 

21 . The semiconductor wafer as defined in claim 1 9, wherein the projection is 
formed to have a height higher than a height of a thickest area of the insulating layer. 

22. The semiconductor wafer as defined in claim 1 9, wherein the projection is 
formed to have a height equal to a height of a thickest area of the insulating layer. 

34. A circuit board on which the semiconductor chip as defined in claim 5 is 
mounted. 

42. An electronic instrument comprising the semiconductor chip as defined in 
claim 5. 
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IX. EVIDENCE APPENDIX 
None 
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X. RELATED PROCEEDINGS APPENDIX 
None 
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Respectfully submitted, 



Dated: 





Harness, Dickey & Pierce, P.L.C. 
P.O. Box 828 

Bloomfield Hills, Michigan 48303 
(248)641-1600 
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